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T H E O R Y  OF T H E  T E L E P H O N E .  

The telephone, which was so easily explained in the l~eginning, is 
enveloped in difficulties, and requires to be studied attentively. The 
iron plate vibrating under the influence of the voice in the transmitterr 
and subject to the action of the magnet in the receiver, was regarded 
as indispensable. We know now that it is possible to replace it in the 
receiver by non-magnetic substances, by a plate of copper, of glass, of' 
wood, and even of card-board. I t  was believed then that the magnet 
exercises a particular action upon the bodies. 

We have been mistaken, not in the fact, but in its cause, and ~ the 
glass, the wood, and other substances not magnetic transmit the sound,. 
it is because the wood which surrounds and contains the magnet 
receives the molecular vibrations which are there produced, and com- 
municates them to the substances which are applied to them. 

To prove this fact, I availed myself of a microphone as a transmitter, 
and of a metronome, of which the strokes were regular and uniform 
and liable to little deviation, while you could study the conditions 
which gave more or less intensity in the receiving telephone. 

I t  was possible to separate the mouth-piece of the telephone and the 
diaphragm of iron, and replace it by a glass plate. I f  you then applied 
the ear, after having well appreciated the intensity of the strokes which 
were heard, and raised it little by little to one side only, keeping the 
other side of the telephone supported, so that the distance could be 
measured, the intensity underneath diminished hardly any, and when 
it was placed at a right angle to the side of the instrument, the strokes 
had nearly the same force; but when you separated the wood a little~ 
the sound stopped, and it was necessary to conclude that the case of the 
telephone even transmitted vibrations, for as soon as the edge of the 
glass came to be touched the strokes of the metronome were.hcard. 

You hear equally well by applying the ear to the extremity of a 
thin glass plate of twenty-five cent;metres, the other end of which 
rested on the side of the telephone. The same experiments have been 
made with plates of copper, of wood, and of card-board, the differ- 
ences in the intensity of the sounds noticed being only due to the 
greater or less facility with which bodies of different natures receive 
and transmit vibrations. With a plate of iron, the strokes transmitted 
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are much stronger, and have a particular sound which diminishes 
rapidly in proportion as you raise the plate; and it is easy to under- 
stand that it is the influence of the magnet which is thus enfeebled~ 
while the effect of the molecular vibrations of the case keeps up and 
causes it to be heard, as in the case of plates which were not magnetic. 

I t  must be inferred, then, that in a telephone receiver the iron dia- 
phragm is subjected to a double influence: that o f  the magnet and the 
case in which in which it is fixed, and as a practical consequence it is 
shown that in the construction of a telephoae the choice of the case 
and the manner in which the magnet is fixed are not indifferent matters. 

These facts confirm the opinion of Du Moncel, who attributes the. 
effects of the telephone to molecular vibrations of the magnet, and the 
iron diaphragm only strengthens the vibrations and renders them more 
sensible to the ear in vibrating itself. The same causes act also in the 
transmitting telephone~ but in an inverse sense; that is to say, the 
molecular vibrations excited in the case are transmitted to the magnet, 
and produce in the magnetism of the bar modifications which are trans- 
ferred by induction currents to the coil. We may say, also, that the 
vibrations of the case are transmitted directly to the coil in the pr~- 
ence of a magnet producing the induction currents. This manner of 
regarding it will conform more to what is known of the origin of indi- 
rect currents. 

Whatever conclusions may be drawn from the facts, the following 
can be used in the argument : By raising the mouth-piece, and the iron 
diaphragm of the telephone, and holding it firmly in the one hand, 
and with the other drawing a violin bow lightly upon the edge, you 
obtain a sharp sound that can be heard clearly in the recc4ving tele- 
phone. A small ruler placed crosswise before the instrument, and 
passing beyond it some centimeters, produces a sound when struck at 
the end with the bow, so that when it is shortened the sounds are ele- 
vated and gave those of an ascending gamut, which immediately 
came to the ear at the receiver. What is surprising in this experiment 
is that the grave notes, which shake the instrument and the hand, are 
not heard in the receiver, while the sharp notes are reproduced there 
easily, and the reason perhaps is because the vibrations from the sharp 
sounds approach to the character of molecular vibrations. I t  is per- 
halos needless to say that with an iron diaphragm these facts assume an 
entirely different character. I t  has already been demonstrated that the 
strokes made on the magnet, the coil or the case were heard in the 
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receiver. The molecular shock which sufficed for the telephone receiver 
is too feeble to cause the transmitter to speak. Besides it may be said 
that the iron diaghragm, vibrating by speech, exercises a double influ- 
ence, and that to the magnetic effects in the bar may be added the 
vibrations which it directly transmits to the case. 

The effects from the telephone are too usually attributed to the sen- 
sible vibrations of the iron plate moving backward and forward from 
the magnet, representing the well known and habitually accepted 
action ; but the molecular vibrations which are performed, so to speak, 
atom by atom in the immovable plate, play a more important part, and 
without them articulated speech would be impossible. 

The telephone and, above all, the microphone prove to us by sur- 
prising phenomena just how far the division and reciprocity of forces 
may go. But what is still more admirable than these new and mar- 
velous instruments is the old and incomparable delicacy of the ear, 
which perceives and appreciates, without allowing to escape from it a 
single one of the thousands of movements which loose themselves in 
some manner in the infinitely little.--Les Mondes. 

C A R B U R E T T I N G  AIR.  

The cost required to produce the electric light is not easily obtained, 
but enough is known at present to condemn it as too expensive for 
commercial use ; but the cost of carburetted air or gas is indisputably 
confirmed by practical experiment. 

Practical Test.--Barometer 29"8, temperature 56 ° ; the weight of 
gasoline, 655 grains to water, 1000 grains; therefore, one gallon of 
gasoline ~ 45,850 grains. The air was simply aspirated at the rate 
of 6 cubic feet per hour through an ordinary chemist's wash bottle, 
and each cubic foot took up 735 grains illuminating gas of 17"10 
candles, taking 585 grains. 

1000 cubic feeet of air 
1 gallon of gasoline --~ 

1000 cub. ft., 17"10 gas, 
1 gallon of gasoline ---- 

1000 cubic feet of air, after 

Grains. 

735,000 __ 16"0 gallons of gasoline per 
48,850 1000 cubic feet of air. 

585,000 q 12"7 gallons of gasoline per 
45,850 1000 cubic feet of gas. 
being carburetted, ----- 1320 cubic feet, 


